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Summary
In the 1990s, international bond issues by developing countries have surged dramatically and become one of the fastest growing devices of external development financing. Also, their terms have improved due to increased institutional investors interest in emerging market securities and better economic prospects in a number of developing countries.
However, little is known about the determinants of the pricing and thus yield spreads of new emerging market bond issues.
Building on the theoretical framework of recent research, this study performs an empirical analysis for the yield spread determination in emerging market bond issues.
We find that there are certain groups of important explanatory variables for the crosscountry differences in bond spreads.
The first group of variables relates to the liquidity and solvency of an economy. These include the debt-to-GDP ratio, debt-service-ratio, net foreign assets, international reserves-to-GDP ratio, which are all found to be significant and have expected signs. The second group of variables relates to a country's macroeconomic fundamentals. These include the domestic inflation rate and terms of trade. Improvement in a country's terms of trade lowers the bond spreads, whereas a higher domestic inflation rate increases the yield spreads. Finally, it is shown that volatility of bond spreads is systematically influenced by both liquidity and macro fundamentals.
Introduction
This paper analyzes empirically the economic determinants of the yield spread on fixed-income securities of the emerging economies during the 1990s. In recent years, many countries have taken decisive steps to promote the development of their bond markets and, as a result, corporations are floating growing amounts of fixed-income securities in international and domestic markets while steadily reducing their dependence on bank financing. This change in the corporate financing pattern is caused by the necessity of substantial investments in infrastructure and capital-intensive projects that require long-term and fixed-rate debt capital (The World Bank, 1995) .
However, little is known about the determinants that affect the pricing and thus yield spreads of new emerging market bond issues. The issue of how spreads are determined for emerging market bonds merits a closer investigation in view of the ongoing turbulance in emerging markets and the changing developing country prospects. Some of the important previous literature in this area are Edwards (1986) , Haque, Kumar, Mark and Mathieson (1996) and Sachs (1985) . Sachs (1985) investigated the role of various macroeconomic policies and fundamentals for the debt-crisis and provided the empirical rationale for using certain economic fundamentals in the determination of the risk-premium in international capital markets. In particular, he emphasized the importance of trade and exchange rate policy for a developing country's performance. Edwards (1986) , in his study of bond pricing, compared the pricing of bonds and bank loans to test whether two markets are significantly different and found that the bond data confirm some of the most important implications of foreign borrowing models. Using data of yields on LDC bonds traded in the secondary market, he found a positive effect of higher debt ratios on the risk premium.
Recently, Haque et al (1996) investigated the economic determinants of developing country creditworthiness for some 60 developing countries and found that economic fundamentals -the ratio of nongold foreign exchange reserves to imports, the ratio of the current account to GDP, growth, and inflation -explain a large amount of variation in credit ratings and all developing country ratings were adversely affected by increases in international interest rates, independent of domestic economic fundamentals.
The purpose of this paper is to analyze the economic determinants of yield spreads on the US dollar denominated, fixed-income securities of emerging markets issued during the period from 1991-1995. In section II, we provide a model for the yield spread determination and a list of economic fundamentals assumed to affect the yield spread of the fixed-income securities. In section III, we estimate the model and analyze the volatility of the yield spread. In section IV, we present the concludion of the paper.
II. Determinants of the Yield Spread: The Model
The probability of default is a function of the unsustainability of a given level of external debt, arising either as a result of short-term illiquidity or long-run insolvency that is reflected in liquidity problems [Hanson(1974) , Eaton and Gersovitz(1981) , Sachs(1982,84) , Sachs and Cohen(1982) ]. Assuming a risk-neutral lender and following the conventional model of risk-premium (Edwards, 1986) , one obtains the following linear model for the spread determination:
(1)
where s is the yield spread on fixed income securities, i* is the risk-free world interest rate, x i s are the economic determinants of the probability of default, β i s are the corresponding coefficients and ε i is a stochastic error term. A number of variables have been suggested by theoretical studies that can be included as x i s. These include economic variables that measure the domestic and external economic performance of a country and exogenous shocks that affect liquidity and solvency of developing countries (Edwards, 1986 : Sachs, 1985 : Haque et al, 1996 . To be comprehensive, we selected 18 independent variables and classified them into the following four groups: (i) liquidity and solvency variables, (ii) macroeconomic fundamentals, (iii) external shocks and (iv) dummy variables.
Liquidity and Solvency Variables
The first group of variables relates to a country's liquidity or solvency problems. In any given period, lower export earnings (higher import expenditures) can increase the likelihood of short-term liquidity problems and hence debt-service difficulties, whereas a decline in the growth rate of output can contribute to a long-term insolvency problem and thereby lower creditworthiness ratings. In most theoretical models of foreign borrowing, the debt-output ratio plays a crucial role, with its coefficient expected to have a positive sign (Hanson, 1974 : Harberger, 1980 : Sachs, 1984 : Edwards, 1983 1 . The lower the ratio of international reserves to GDP, the greater will be the threat of a sudden liquidity crisis, and the lower a country's risk rating. In this case, the coefficient is supposed to have a negative sign (Edwards, 1983) . However, Gersovitz (1985) claimed that it will have a positive sign. Conversely, if the current account balance-to-GDP ratio is positive and higher, the yield spread will be lower (Sachs, 1981) . In a given year, the current account deficit equals the increase in a country's net liabilities to foreigners, subject to an adjustment for capital gains and losses on pre-existing stocks of assets and liabilities. The cumulative deficit for years (net foreign assets) should then approximately equal the increase in the country's net liabilities over the course of the decade (Sachs, 1985) . Thus, the increase in cumulative current account deficit implies an increase in the yield spread 2 .
Debt service to export (debt-service ratio) measures possible liquidity (as opposed to solvency) problems faced by a particular country. It is expected that higher debt service ratios lower the degree of creditworthiness, resulting in a higher yield spread.
Macroeconomic Fundamentals
The second group of variables include macroeconomic fundamentals, which impact to the long-term insolvency problem of a country. An important influence on the downward/upward movements of yields in recent years has been broadly based on the importance of the macroeconomic policy discipline. The inflation rate can be regarded as a proxy for the quality of economic management; as a result, the higher the inflation rate, the lower the yield spread. The influence of international developments on a country's creditworthiness is examined through two variables that capture the effects of external shocks to a county's trade and financial flows. Shocks to a country's trade flows are represented by changes in a country's terms of trade.
The real exchange rate can be included to measure the trade competitiveness of an economy. Sachs (1985) demonstrated the importance of the exchange rate management and trade regime, Cline(1983) claimed that inappropriate exchange rate policies in a number of LDC's were among the most important causes of the debt crises. Sustained real appreciation of these countries' currencies played a major role in the process of overborrowing. A less competitive real rate (appreciation) is expected to affect adversely the yield spread. Especially in the case of Latin countries, overvalued currencies caused capital flight.
External Shocks
The group can be categorized as external shocks to the economy. Barr and Pesaran (1997), Calvo, Leiderman and Reinhart (1993) , Dooley, Fernandez-Arias and Kletzer (1996) and Frankel (1994) suggest that changes in international interest rates have been a key factor influencing capital flows to developing countries in the 1990s. Since higher interest rate affect not only the cost of new borrowing but also the interest charges on existing debt which is contracted at variable rate, we use the three-month U.S. Treasury bill rate to capture the effects of external financial developments.
As an external environmental variable, the real oil price is included in the analysis. As happened in the late 1970s and early 1980s, the supply shock of oil price increases caused a world recession and increased demand for capital in oil importing countries. Hamilton(1983) observes that all but one postwar U.S. recession were preceded by oil price increases and finds a strong negative correlation between oil price changes and GNP growth using a multivariate vector-autoregression system. Gisser and Goodwin (1986) and Dotsey and Reid (1992) largely confirm Hamilton's findings. The higher is the real oil price the higher will be the yield spread since it will cause a world recession and adversely affect oil importing countries.
Dummy Variables
To account for the regional differences in spreads, regional dummy variables are included in the model. ThemMexican crisis in 1994 might have driven the spread to a higher level afterwards. To investigate the effect of the Mexican Peso crisis on the spread, a period dummy (Y5) is used to distinguish transactions before 1995 from thereafter. To capture the different effect of issuer types, we categorize issuer types into public issuer and private issuer. A private issuer dummy ( IS3 ) is included. In sum, the yield spread of fixed-income securities, SPREAD, is a function of 18 independent variables.
III. Estimation
Using pooled data, we estimated the original model with various specifications and tested the joint hypotheses of zero coefficients on the sets of variables. Since we could not reject the null hypotheses of zero restrictions on the different sets of coefficients, we reestimated the model without these variables.
Data and Summary Statistics
The sources and definitions of the data used in this study are reported in the Data Appendix. Table 2 shows the total bond issues in international bond market by issuer type. We can see that the shares of private issuers, private banking/finance and private corporate display higher growth rates.
Estimation and Test of Zero Restrictions on the Model
For pooled data, numerous estimation techniques has been developed (Baltige and Griffin, 1997) . Because of the short panel in our dataset (11 countries with 19 regressors),
we use a dummy variable model (Judge et al, 1985 : Taylor, 1980 . The model is estimated by OLS and White's heteroscedasticity-consistent standard errors are reported in the parentheses of Table 3 .
Some of the estimated coefficients are insignificant; specifically, regional (Latin) and period (Y5) dummy variables, GDP growth rate (GDPG), real oil price (ROP), current account-to-GDP ratio (CGDP) and T-bill rate (TBILL).
To examine the robustness of the estimation results, we estimated with different specifications of the model. The results are reported in the second and third columns of Table 3 .
First, we tested the joint hypothesis of zero restrictions on the coefficients of the current account-to-GDP ratio (CGDP) and real oil price (ROP). Using an F test, for the zero restrictions on the coefficients of two variables, we get F(2,431) = 1,7926. Since the significance probability of this value is 0.167, we can not reject the joint-hypothesis that the estimated coefficients of two variables are not significantly different from zero.
Excluding these two variables, the model is reestimated and the result is reported in the second column of Table 3 . From the first and second columns of Table 3 , we can see that all the estimated coefficients change within one standard error.
Second, we tested the joint hypothesis of zero restrictions on the coefficients of period dummy (Y5), growth rate of GDP (GDPG) and net foreign asset (NFA). Using an F test, for the zero restrictions on the coefficients of three variables, we get F(3,431) = 2.199.
Since the significance probability of the value is 0.087, we can not reject the jointhypothesis that the estimated coefficients of three variables are not significantly different from zero at the 5 per cent critical level. Excluding these variables, the model is reestimated and the results are reported in the third column of Table 3 . We can see that all the estimated coefficients change within one standard error.
Since two different specifications of the original model, which have statistical support based upon an F test, provide robust estimates, in the sense that all the estimated coefficients change within one standard error, we can conclude that the estimation results are robust.
Estimation Results and Inference
(1) Dummy Variables
From Table 3 , we can see that the estimated coefficient of the issuer type dummy variable has an expected positive sign, implying that private sector issuers pay a higher yield spread than public sector issuers. 5 The private sector includes private corporate and private utilities. Insignificance of the estimated coefficient of the regional dummy variable (LATIN) can be attributable to the lower spread levels of Columbia, Mexico and Venezuela, whose transactions dominated in frequencies and amounts during the 1990s.
Considering the impact of the Mexican Peso crisis in 1994, it might have caused a structural shift of the yield spread to a higher level. According to the JPMorgan emerging local market index, average yield spread of Mexico rose after early 1994, reaching a peak in the March of 1995 due to unfavorable market sentiment (IMF, 1996) , and then trended downwards till early 1997, now equaling the level that prevailed in early 1994. However, as we can see in Table 3 , we can not find any significant difference in the spread levels before and after the 1994 Mexican crisis. This finding is consistent with Antzoulatos (1996) , who finds that global bond issuance is not affected by the Mexican peso crisis.
This can be explained by two factors. First of all, from the end of 1994, the world's major bond markets witnessed one of the greatest rallies supported by an environment of declining interest rates which reflected optimism about the prospects of US budget deficit reduction. Second, the high levels of volatility in bond markets that had emerged with the onset of the turbulence in early 1994, and which were sustained by developments during the crisis in emerging markets in early 1995, started to decline to a more normal level during the summer and fall of 1995 (IMF: 1995 (IMF: , 1996 .
(2) Liquidity and Solvency Variables
All the estimated coefficients of the liquidity variables are significant and have expected signs. First of all, the total debt-to-GDP ratio (DGDP) is significant and has the expected sign. A 1 percent increase in debt-to-GDP ratio (DGDP) increases the yield spread by 1.005 percent. Second, the nongold international reserves-to-GDP ratio (RGDP) has a significant and expected negative sign. The growth rate of exports (imports) is negatively (positively) related to the yield spread of fixed-income securities, with the estimated coefficient being significant at the 1 percent critical level, implying that the increased export income lessens the liquidity constraint on the economy. The estimated coefficient of the debt-service ratio (DSX) is significant and has an expected positive sign. This confirms that the yield spread of developing countries increases with a higher debt-service ratio, which is a measure of the liquidity problem of a country. A one percent increase in the debt-service ratio will increase the yield spread by 1.03 percent. Finally, net foreign spread.
An mprovement in the terms of trade (TOT) implies an increase in export earnings, better repayment capacity, and these reduces the yield spread. The estimated coefficient is significant and has an expected negative sign, with a one percent improvement in the terms of trade reducing the yield spread by 1.02 percent.
For the real exchange rate (RXI), the CPI adjusted real exchange rate index is used and the estimated coefficient is significant and has the expected positive sign. This finding implies that certain countries have maintained a real exchange rate at a too competitive level which caused high inflation and contraction in the economy, which increased the yield spread [ see (Kamin and Rogers, 1997) for discussion].
(4) External Shocks
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The insignificance of world interest rates as proxied by U.S. T-bill rate is not surprising, since bond issue, differently from syndicated loans, does not tie interest payments to a short-run dollar rate, and, the share of private debt that is tied to the shortrun T-bill rate is less than 15 percent of total bond issues. This is consistent with Antzoulatos (1996) , who finds that the U.S. interest rates were not a determinant of bond flows to the Latin countries in the 1990s.
The estimated coefficient of the real oil price (ROP) variable is insignificant in explaining the determination of the yield spread of the fixed-income securities in the 1990s. In other words, the force of global bond issuance is overwhelming external shocks and these variables turned out to be insignificant in our estimation.
(5) Maturity
The estimated coefficient of maturity is significant and negative, implying a negative yield curve. An inverted yield curve occurs when a surge in demand for short-term credit drives up short-term rates on instruments like Treasury bills and money-market funds, while long-term rates move up more slowly, since borrowers are not willing to commit themselves to paying high interest rates for many years in the future. This happened in the late 1970s and early 1980s (Edwards,1985) , when short-term interest rates were around 20%, while long-term rates rose to almost 16 to 17%. Also, in the 1990s, there has been a surge in short-term borrowing by Korea, Mexico and Thailand, whose transactions dominated in terms of frequency and amount, and remained at higher levels during the period. From Table 7 , we can find that ratios of short-term debt to total debt for those three countries are much higher than that of the developing countries as a whole. This increased demand for short-term capital brought about a negative yield curve in the international bond market in the 1990s. If we look at the time trend of the mean values of the maturity and spread, the average yield spread is decreasing while the average maturity is increasing since 1992 6 . This reflects the increased supply of funds 7 into the emerging economies and this has decreased time-varying liquidity premium (Mankiw and Summers, 1984) which caused overborrowing of some emerging economies whose rate of return on investment was quite low.
From the estimated equations of (2) to (4) in Table 5 , we can see that Latin countries, in sum, have significant and negative yield spread relationships. Table 6 shows the spreadmaturity regression of the individual Latin countries, with Argentina, Brazil, and Mexico having a significant negative yield curve. From Table 5 in equation (5) to (7), public issuers of Asian countries face a significant negative yield curve. However, the explanatory power of the regression is too low to make any meaningful inference for Asian countries. As we can see in Table 6 , a negative yield curve of Latin countries dominate and, as a result, emerging economies, in sum, had a negative yield curve in the 1990s.
Volatility Analysis
We investigated whether the volatility of bond spreads is systematically affected by certain factors and found that both liquidity and macroeconomic fundamentals are shown to affect spread volatility. If we look at the correlation matrix in Table 4 , correlation coefficients of levels (in the upper section) and standard deviations (in the lower section)
of spread with other variables are reported. Except for net foreign assets (NFA) and the growth rate of GDP (GDPG), all the estimated correlation coefficients, measured by standard deviastions, are significant.
From the lower section of table 4, the volatility of spread is highly correlated with the debt-to-GDP ratio (DGDP), international reserves-to-GDP ratio (RGDP) and domestic inflation rate (INF). This implies that not only the level of the bond spread but also the volatility of the spread is significantly and positively affected by these three economic fundamentals.
IV. Concluding Remarks
With the dramatic surge in international bond issues in the 1990s and ongoing turbulance in emerging economies, this paper has investigated the determinnats of bond spreads for emerging markets.
This study identifies several groups of important explanatory variables for the crosscountry differences in bond spreads. First of all, liquidity and solvency variables are found to be significant for the yield spread determination. Specifically, these are debt-to-GDP ratio, the international reserves-to-GDP ratio, the debt service ratio and export and import growth rates. Second, some of the macroeconomic fundamentals are found to be significant for the bond spread determination. These include the domestic inflation rate, net foreign assets as measured by the cumulative current account, the terms of trade and real exchange rate.
However, external shocks as measured by the real oil price and the international interest rate were found to be insignificant for the bond spreads determination. This implies that variation in benchmark rates themselves matter little. Finally, it is reported that Latin countries have an inverted yield curve and that volatility of bond spreads is highly correlated with the domestic inflation rate, debt-to-GDP ratio and international reservesto-GDP ratios.
The lessons for developing economies seeking greater access to the international bond market with lower spread seems clear: (i) sound management of macroeconomic fundamentals, especially containing the domestic inflation rate, and (ii) keeping her liquidity, especially the international reserves-to-GDP ratio, at a relatively higher level.
There is a potential extension to this paper. Useful extension of this paper would be to conduct out-of-sample forecasting exercise to determine whether the international bond pricing model proposed here can accurately forecast yield spread for emerging economies.
Data Appendix

Dependent Variables
SPREAD: Yield spread data are from Euromoney Bondware and this is defined as the number of basis points which a fixed rate issue yields above or below a comparable (in duration) government bond at its launch price. TBILL : Three month U.S. treasury bill rate (IFS line 60.c).
Dummy Variables
Debt Related Variables
MT : Maturity of a bond (Euromoney Bondware).
AMT : Amount of a bond ( Euromoney Bondware ).
Others
Emerging Local Market Index for Mexico was obtained from the JPMorgan Inc.
Web address: http://www.jpmorgan.com Endnotes 1. But most of previous studies [Sachs, 1981: Burton and Inoue, 1985] got insignificant coefficients for this variable in their analyses of bank's risk premia.
2. From nation income identity, current account balance is the sum of fiscal balance and private saving investment gap. Fiscal variable, fiscal balance, is not included in the study to avoid multicollinearity.
3. Latin countries included in analysis are Argentina, Brazil, Chile, Columbia, Mexico and Venezuela. Asian countries include China, Indonesia, Malysia, Korea, Philippines.
4. Chile, Columbia, Mexico and Venezuela have relatively lower spread than other Latin countries and this contributed to the lower mean value of the Latin yield spread. 
